job loss leads to increased mortality. Many potential pathways exist, including reduced income and access to health insurance, reductions in continuity of care due to changes in insurance coverage or geographic mobility, increased prices of health care as a result of insurance loss or changes, and the substantial stress associated with reduced and variable earnings following job displacement. Persuasively identifying how job loss leads to reduced health is made difficult by the fact that poor health may lead to selection for displacement, or to difficulty becoming re-employed, both of which can raise doubts about causality in cross-sectional comparisons, even with large sample sizes and many control variables. These factors make it critical to utilize methods-often based on longitudinal data-that can more clearly establish the direction of causality between job loss and health outcomes. The multiple potential pathways by which job loss may affect health also make it important to consider a variety of outcomes, including health conditions, utilization of medical care, and insurance coverage, in the same study and estimation framework.
This paper combines short panels from the Medical Expenditure Panel Survey (MEPS) covering the years 1996 through 2012 to study the effects of job loss on health conditions, health insurance coverage, and health care utilization and expenditures. The MEPS http://dx.doi.org/10.1016/j.jhealeco.2015.07.003 0167-6296/© 2015 Elsevier B.V. All rights reserved. is uniquely suited for analysis of the health effects of displacement and allows us to improve on existing research in two ways. First, by combining many panels of the MEPS data we generate larger sample sizes of displaced workers than are typically available from non-administrative data, with over 10,000 involuntary job losses. This allows us to estimate models that more convincingly isolate the causal impact of job loss on health outcomes without concerns about statistical power. At the same time, because the MEPS contains detailed longitudinal information on a variety of health outcomes, health insurance coverage and its source, and detailed (self-) reports of expenditures on and utilization of health care, we are able to gain a broader understanding of the health effects of job loss and explore potential mechanisms behind our main effects.
Using models that include individual fixed effects and baseline health measures interacted with trends, we find that involuntary job loss is associated with a significant decline in self-reported mental health and increases in depression and anxiety. We also find that job loss results in a significant decline in self-reported physical health and increases in limitations on work and recreational activities. However, we find no significant effects of displacement on the incidence of diabetes, arthritis, hypertension, heart disease or high cholesterol within the first two years following job loss. Moreover, we find no evidence of increases in the incidence of trauma following displacement and we find that job loss results in significant reductions in the incidence of infectious disease. 2 Turning to estimates of the effects of displacement on insurance status and health care utilization, we find that job loss is associated with a 17 percentage point increase in the probability of experiencing a spell without health insurance in the current interview round and a 13 percentage point decrease in the probability of being covered by any health insurance at the time of the next interview. The effects of job loss on health care utilization and expenditures are small for the sample as a whole, but we do find that job loss negatively impacts utilization among the sample of workers who held insurance through their employer prior to the job loss. Focusing on this group, we find no evidence that greater incidence of insurance loss leads to larger negative effects on health or mental health conditions in the short-run. When we limit our sample to people with existing chronic conditions prior to job loss, we find larger reductions in health care utilization, including prescription drug use, and larger increases in activity limitations and depression and anxiety following displacement. This suggests that some chronic conditions may become worse after displacement as people forgo medical care.
Overall, our results suggest that involuntary job loss has negative effects on the health of displaced workers in the short run, with significant effects on mental health, activity limitations, and selfreported health status. However, these effects are not accompanied by immediate increases in common chronic medical conditions or increases in traumatic injury or infectious illness. We also find that loss of insurance following displacement seems to drive reductions in health care utilization, but does not seem to result in more pronounced negative effects on self-reported health or mental health problems.
Our results are consistent with several possible mechanisms that could lead to long-term increases in mortality. First, we show reduced utilization of health care and prescription drugs, particularly among those losing insurance coverage. This could lead, ultimately, to increases in undiagnosed and untreated chronic diseases, such as hypertension or heart disease. Of course, it will 2 The reduction in infectious disease is consistent with the findings of Schaller and Zerpa (2015) , who use MEPS data to look at the effects of parental job loss on child health and also find reductions in infectious disease among children following displacement.
remain difficult to show this directly given that this mechanism relies on undiagnosed conditions. Second, increased stress and anxiety following job loss, for which we find very strong evidence, may ultimately lead to deterioration in physical health. Finally, we show that those with chronic conditions do seem to reduce their use of medical care following job loss, and so it may not be the onset of new conditions, but rather, less careful management and treatment of them, that could lead to long-term mortality effects.
Related literature
The background for this study and many other recent studies comes from early work that establishes the large and permanent effects of job loss on earnings (Jacobson et al., 1993; Couch and Placzek, 2010) and, more recently, the large effects of job loss on mortality. Specifically, Sullivan and Von Wachter (2009) show that displaced workers are 10-15% more likely to die in the two decades following job loss. 3 These results are concentrated among workers losing jobs before age 50, with older displaced workers facing much smaller mortality effects in the aftermath of job loss. Sullivan and von Wachter also show that the extent of the mortality effects seem to be correlated with the size of earnings losses and the volatility of earnings after job loss. Unfortunately, the administrative data utilized by Sullivan and von Wachter do not contain any information on the cause of death, or the types of underlying health changes that could lead to increased mortality.
These findings have sparked several recent investigations into short-and medium-run health changes that result from displacement. Findings using data from the United States (where evidence on negative earnings and mortality effects from job loss is strongest) produce mixed results. Salm (2009) uses the Health and Retirement Study (HRS) and a sample of workers ages 50 and over and finds little evidence of negative effects of job loss on mental or physical health outcomes. This lack of effect for older workers (average age in Salm's sample is 55 years) is consistent with the work by Sullivan and Von Wachter (2009) who argue that older workers may be close enough to eligibility for retirement benefits that the earnings losses and uncertainty that follow displacement are mitigated and with them, many of the negative health effects. Salm also has a relatively small sample (around 370) of displaced workers (defined as those losing jobs due to firm closings) and includes only two observations per worker-one pre-and one postdisplacement. Other work using the HRS (Gallo et al., 2000, for example) faces similar sample size and age limitations.
Using data from the Panel Study of Income Dynamics, Strully (2009) finds that job loss is associated with a higher likelihood of self-reported fair or poor health and increased onset of new health conditions. Her sample includes a broader set of ages, but includes only 200 workers losing jobs due to a firm closing. She finds some evidence of negative effects on self-reported health and increases in the onset of new conditions after job loss. These results include controls for baseline health reports, but look only at a single point in time after the job loss.
Several studies have utilized large administrative data sets from European countries that contain large numbers of displaced workers, but typically lack repeated, longitudinal measures of health outcomes or other health measures. Black et al. (2012) , for example, have longitudinal data on earnings and employment for all of Norway, but observe health outcomes for individuals only at a single point in time. They use a rich set of individual characteristics to control for differences between displaced and not-displaced individuals, but are unable to control for individual fixed-effects in health measures or use longitudinal data on health. Black, Devereux, and Salvanes find that job loss results in small increases in smoking and reductions in an index of cardiac health. They also show, consistent with previous work on job loss in Norway that the earnings effects of job loss are much smaller in Norway and that Norwegian workers have access to generous, long-term unemployment insurance. Thus it is unclear whether we would expect very large associated health effects in this setting. They do not have information on health insurance coverage or healthcare utilization. Other papers have also pointed to relatively modest health effects after job loss using European data (see Bergemann et al., 2011; Browning et al., 2006; Browning and Heinesen, 2012) .
The findings of relatively small health effects in Europe could reflect that job loss may be less of an economic shock in Europe than in the United States, given more generous social insurance and employment stability policies. It could also reflect broader availability of health insurance not tied to employment. Overall, the limitations of existing studies leave open the question of how, in the United States at least, the economic shock associated with job loss is translated into increased mortality.
Another limitation of the existing literature is that alternative health-related outcomes have been analyzed in isolation. The above studies focus on health conditions or self-reported health, while separate studies have looked at effects on insurance coverage (Gruber and Madrian, 1997; Lin, 2005) . Job loss generates reductions in insurance coverage, and may change access and costs of care for many, and these could be related to short-and long-term changes in health. Only by analyzing health conditions, insurance, and health care utilization in a unified study are we likely to make progress on understanding the full health effects of job loss.
Given this backdrop, our paper makes an important contribution by combining U.S. data on job losses, which we know are associated with both large earnings losses and large mortality effects, with a variety of health-related outcome measures for individuals in their prime working years. In addition, because we have longitudinal data and repeated observations (up to five observations per worker) of our health measures, we can use more robust models to control for unobserved characteristics that may be correlated with job loss. Specifically we include individual fixed-effects and baseline health and mental health measures interacted with trends to isolate the effects of job loss on several key health outcomes. We can also compare results across displaced workers with different baseline insurance sources and status, to gain clues about the likely drivers of the health effects of job loss. In a supplemental analysis, we confirm our main findings on the relationship between job loss and physical health using data on older workers from the Health and Retirement Survey.
Statistical models of the health effects of job loss
Our approach to understanding the health effects of job loss is motivated by the well-established empirical models of job loss and earnings, but also informed by a standard health production function. Many previous authors (Jacobson et al., 2003; Stevens, 1997; Schmieder et al., 2010) model earnings effects of job loss using specifications such as:
The log of earnings (E it ) for person i in year t is modeled as a function of individual fixed-effects (˛i) and a vector of dummy variables indicating years before and after the job loss (D k it ). In some specifications, an individual-specific trend is also included, as shown in equation (1b). Additional control variables (X it ) may be included, such as higher order terms in age or experience, along with a set of calendar year dummies (Y t ). The individual fixed effects and trends are necessary to isolate the effects of displacement from pre-existing levels or trends in earnings that may be correlated with job loss. Such specifications use observed earnings prior to job loss to establish the counterfactual pattern of earnings if the job loss had not occurred. A control group of never-displaced workers helps to estimate the common (to displaced and non-displaced workers) age and calendar year terms and identify the counterfactual pattern of earnings.
Using this framework to estimate the effects of job loss on health requires consideration of a simple health production function, as originally suggested by Grossman (1972) . Specifically, let an individual's health stock in some period be expressed as a function of their lagged health, investment in health this period (I), and depreciation (at rate Â) of health this period.
Investment in health is in itself a function of market-based health care inputs (M), an individual's time devoted to improving health (T), and an individual's human capital (E), which may affect the efficiency with which purchases of medical care or time investments produce next period's stock of good health.
Considering these inputs into health production jointly with the direct effects of job loss on employment, earnings, and health insurance coverage, it is easy to see how job loss can alter health. Earnings losses and employment changes may reduce spending on health care inputs (M). Loss of insurance may increase the price of health care inputs and so further reduce the quantity of health inputs. Time allocation toward health (T) may change after displacement, although the direction of this change is not clear. Less time may be spent in market work initially, but job changes, stress and uncertainty may result in less time being allocated toward health after displacement. Combining these factors and replacing earnings with health on the left-hand-side of Eq. (1a) or (1b), a dummy variable indicating displacement is likely to be associated with reduced health as the result of displacement's effects on health expenditures and (possibly) time investments.
An important element of previous studies of displacement that we extend to our estimates of the health production function is the use of a fixed-effects specification, or similar methods, to control for unobservable individual characteristics. A primary concern in this case is that human capital (E), which is a key determinant of health in our production function, is likely to have both observed and unobserved components that are correlated with job loss probabilities. Thus, in order to control for individual characteristics that might be correlated with earnings, human capital, and ability, it is important to include individual fixed effects, or otherwise utilize pre-displacement values of health outcomes. Given this, our main specifications are given by:
Equation (4a) is a standard fixed-effects specification. Note that in some specifications (such as those in Tables 2 and 7) we include a single indicator for the post-displacement periods (PD it ), while in other specifications we explore dynamic effects by including separate dummies for one period prior to displacement, the round of displacement, and one or more periods after displacement. Equation (4b) adds the individual-specific trend, allowing for the possibility that underlying health may have a trend that is correlated with displacement. In practice, with a relatively small number of time periods per person, we may not have sufficient power in the longitudinal data to identify the person-specific trend. As an alternative, we estimate models in which we replace the individual time trend, ı i t, with interactions between baseline (round 1) self-reported health and mental health and a time trend. In this specification, summarized by (4c), the effects of job displacement will be identified by deviations from these health trends. 4 The inclusion of individual-specific trends, or baseline health interacted with trends, requires caution. In particular, including these trends can potentially lead to misspecification if there are dynamic responses to displacement that are not included in the model. An important example of this problem, and clear discussion of the issue can be found in Wolfers (2003) . Recognizing this, we allow for dynamic treatment effects in many of our results to avoid such misspecification issues.
We will later argue that the specification with some form of interacted trends is our preferred approach, and we provide further evidence to support that choice in the results section. For now, however, we note two key points that guide our choice to focus on specification 4c. First, health measures at baseline are clearly correlated with the likelihood of displacement; this becomes clear when we present sample means by displacement status in Table 1 . This, of course, makes it critical to rely on individual-specific fixed effects or include other baseline controls. Second, with respect to trends, it is also clear from simple data tabulations that there are differential trends by baseline health status even among non-displaced workers. If trends are correlated with baseline health, which is itself correlated with the likelihood of displacement, it is essential to rely on the trends specifications to avoid omitted variables bias.
Data
The data for this analysis are from the Household Component of the Medical Expenditure Panel Survey (MEPS), maintained by the Agency for Healthcare Research and Quality. The MEPS collects data from a nationally representative subsample of households that participated in the prior year's National Health Interview Survey (conducted by the National Center for Health Statistics). The MEPS interviews respondents five times over a period covering two calendar years, collecting data on demographic characteristics, health status, health care utilization and expenditures, health insurance coverage, income, and employment status. Our data include sixteen waves of the MEPS, covering the period 1996-2012. We limit our analysis to individuals between the ages of 21 and 65 that are employed in the first round of the survey. 5 The MEPS is ideally suited to this analysis for a few reasons. First, the set of health outcomes identified in the MEPS is far broader than those used in previous studies, allowing us to study not only general self-reported health and mental health, but also a variety of specific conditions including mental health conditions, chronic conditions such as diabetes and heart disease, trauma, and infectious illness. Second, the MEPS allows us to go beyond the health consequences of displacement and study the potential mechanisms behind this relationship-changes in insurance coverage, the frequency of medical care, and total expenditures on care. Finally, we are not limited by small sample sizes, as previous panel data studies have been. By combining MEPS data from 1996 through 2012 we almost 500,000 person-round observations and observe over 10,000 job losses. Our indicator for job displacement is constructed from a survey question asking the respondent to identify the main reason why he or she changed jobs since the last round of interviews. We define involuntary job loss to include three responses: (1) job ended; (2) business dissolved or sold; and (3) laid off. By this definition, we identify 10,631 individuals that experience involuntary job displacement after round 1 of the survey, and 97,885 individuals that are never displaced.
Our outcome variables fall into three categories: (1) health outcomes; (2) health insurance status; and (3) health care utilization. Data on health outcomes are compiled from the main MEPS household survey file and the Medical Conditions file. In the household survey, the respondent was asked to rate the health and mental health status of each person in the family according to the following categories: excellent, very good, good, fair, and poor. From these variables, we create indicators equal to one if health and mental health were recorded to be fair or poor. We also consider variables indicating whether the respondent reported any limitations on work, housework, or schoolwork or on social or recreational activities. The Medical Conditions file includes specific health conditions that were reported directly from the respondent, recorded verbatim by the interviewer, and then coded by professional coders to ICD-9-CM codes. Medical conditions can appear in a given round in one of several ways. First, conditions categorized as "priority conditions" are asked about in a condition enumeration section of the main survey and coded as present for a specific round if they are described as "current" in the survey for that round. Second, health conditions associated with specific events occurring in each round, such as hospital stays, doctor visits, disability days, and prescription drug purchases, are added to the file. Finally, respondents may report that a specific condition is "bothering" them during a survey round. To preserve confidentiality, condition codes are collapsed to 3-digit code categories. We use these 3-digit codes to identify a set of nine specific conditions: arthritis, diabetes, high cholesterol, hypertension, heart disease, trauma, infectious illness, and cancer (potentially a placebo test for direct health effects of displacement), and anxiety or depression. 6 Health insurance indicators are constructed from variables identifying whether a survey respondent was covered by a particular type of insurance at any time during each month of the panel. The variables are equal to one if the respondent was insured at any point during the month of the interview. In order to capture spells without insurance, we also generate a variable equal to one if the respondent was without insurance for any month of the round.
Finally, data on health expenditures and health care utilization come from three separate event file components of the MEPS-the Prescribed Medicines file, the Emergency Room Visits file, and the Office-Based Medical Providers file. These files contain data on the number of office-based visits to a doctor and number of visits to the emergency room, as well as the amount paid by family, insurance, and other sources for each medical event that occurred in the round, including the purchase of prescription drugs. We collapse the data to the person-round level to generate total number of visits and expenditures by category for each individual.
Results

Summary statistics
Sample means, presented in Table 1 , make clear the importance of controlling for observable and unobservable characteristics that may be correlated both with the likelihood of involuntary job displacement and with health-related outcomes. We compare characteristics for two groups: workers who experience an involuntary displacement sometime after the first round of data collection and workers who are never displaced. 7 Displaced 6 As most of the conditions that we consider are considered "priority" conditions (with the exception of trauma and infectious illness), the reporting of the conditions should not be mechanically dependent on the utilization of care (i.e. the number of health "events" in a specific round). However, to the extent that individuals are more likely to describe as "current" a condition for which they have recently seen the doctor or filled a prescription, utilization of medical care and likelihood of reporting medical conditions may be correlated. It is also possible that frequent care makes it more likely that individuals will be diagnosed and thus become aware that they have a specific medical condition. 7 Observation numbers in Table 1 show that there is sample attrition between rounds 1 and 5. If workers who experience negative health shocks after displacement are more likely to leave the sample, this could bias our estimates toward zero. To place bounds on our estimated effects, we estimated models in which we replaced all missing health variables with the worst possible outcomes and models in which we replace all missing health variables with the best possible outcomes. These estimates workers are more likely to be male, more likely to be black or Hispanic, and slightly younger than their continuallyemployed counterparts. They are also less-educated: 15.7% of the displaced sample has less than a high school degree, compared with 9.7% of the non-displaced group, and 48% have attended any college, compared with 55.8% of the non-displaced group.
Differences between the displaced and non-displaced groups are also apparent when considering health-related outcomes. Notably, while displaced workers are more likely to have their general health categorized as fair or poor and are more likely to experience poor mental health, they are less likely to report high cholesterol, heart disease, hypertension, or cancer. While this discrepancy may be due to differences in the prevalence of these conditions between these two groups, it also may be due to the reduced rate of health insurance coverage among workers that will eventually be displaced: only 68.7% of the displaced sample is covered by any insurance in the initial round of the sample, while 84.1% of the never-displaced sample is covered. The gap in health insurance coverage may also explain differences in health care utilization between the two groups even prior to any displacements: displaced workers are less likely to visit the doctor's office, and less likely to use prescription drugs, and more likely to visit the emergency room, where treatment can often be obtained without health insurance.
The summary statistics in Table 1 suggest that it may be critical to check sensitivity of these results to adjusting for pre-existing differences in insurance coverage between displaced and not displaced workers. If less financially stable firms, for example, are less likely to offer health insurance policies for their workers, there could be substantial selection of workers into firms that are most likely to close or lay off their workers, leading to bias in estimates of the effects of job loss that cannot control for insurance status. This could mean that those who are displaced would have been less healthy even in the absence of the job loss, given their lower levels of access to health coverage. In contrast, if healthier workers disproportionately select into firms that do not offer health insurance as part of their compensation package, the resulting bias could go in the other direction. Our inclusion of both fixed-effects and trends interacted with baseline health, which has not often been done in previous work, reduces the likelihood that results are driven by pre-displacement differences across workers. We also conduct some of our analysis on the subset of workers who have insurance through their employers as of round 1, and prior to any of the displacements. This results in a better balance of displaced and non-displaced workers and allows us to draw some suggestive conclusions about the role of insurance in driving effects on health outcomes and utilization for this subset of workers. Table 2 shows results from a baseline set of health regressions in which we compare results across three different regression specifications. We define displacement broadly to include those who report that they were laid off, their job ended, or their business was dissolved or closed (in a robustness check we will later interact displacement effects with the reason for displacement to isolate the effects of business closures). In order to compare alternative regression specifications, these models include a single indicator for displacement prior to the current interview. To account for both observable and unobservable differences between displaced and non-displaced workers, our starting point is a standard are very similar to our main estimates, which suggests that nonrandom attrition is not driving our results. We have also conducted analysis on a balanced panel -a sample in which every observation has complete data in each round of the paneland find that our results are robust to this sample change. specification, described in equation (4a) above that includes individual fixed effects; these results are summarized in column 3 of Table 2 . For comparison, column 1 of that table shows mean levels of each health outcome as of round 1 and column 2 shows a specification without individual fixed-effects that instead includes controls for baseline self-reported health and mental health and dummies for gender, race, and educational attainment categories in addition to age and calendar year fixed effects-an approach that has been common in the previous literature. Finally, in column 4 we show our preferred specification (based on Eq. (4c)) that includes both individual fixed-effects and an interaction between round 1 selfreported health and a trend, meant to proxy for individual-specific trends that are correlated with underlying health status. We begin by looking at the effects of job displacement on general health outcomes, including self-reported health ranking and the presence of any limitations on work and recreational activities. The results in column 4 of Table 2 show that displacement increases the probability of having a self-reported physical health status of fair or poor by 1.37 percentage points, or roughly 16% of the baseline probability, with the effect statistically different than zero at the 1% level. The next rows of Table 2 show the effects of displacement on activity limitations. We find that job loss increases the likelihood of having a limitation on work-related activities and recreational activities by .57 percentage points (25.9%) and 0.48 percentage points (28%), respectively.
Effects of job loss on health and mental health outcomes
In the second panel of Table 2 , we consider a variety of specific health conditions. Some of these conditions, such as heart disease, arthritis, and diabetes have been linked directly in the medical literature to stress (Cohen et al., 2007; Hasset and Clauw, 2010; Surwit et al., 1992) . Other conditions, such as high cholesterol and hypertension have not been linked directly to stress, but may reflect changes in health behaviors after displacement. Specifically, if job loss and the associated stress leads to changes in smoking, drinking, nutrition, or exercise, conditions likely to be affected by such behaviors may be affected as well, and we include cholesterol and hypertension to check for this mechanism. We also consider the incidence of trauma, the incidence of which is likely to be affected by changes in time use (for example, time spent driving, participating in manual labor, or exercising), and infectious disease, which is likely to reflect different levels of exposure to illness (for example, through employment, through visits to doctors' offices or hospitals, or through children's daycare attendance) after displacement and immune-system responses to stress. Finally, as a placebo test for direct health effects of displacement, we include cancer since it seems unlikely that any behavioral change (or changes to health care) from job loss would be associated with cancer diagnosis in the short time frame after job loss considered here.
As shown in the next two rows of Table 2 , we find positive and significant increases in the incidence of arthritis and diabetes following job displacement with the fixed effects specification, but these effects are not robust to inclusion of baseline health interacted with a trend. We find no evidence of increases in high cholesterol, heart disease or hypertension. We do not see significant effects of job displacement on trauma in column 4, though we do see some evidence of a negative relationship when trends are not included, and we find that job loss is associated with a 7.5% reduction in infectious disease. Finally, as expected, we also find no increase in the onset of cancer, which suggests that we are not picking up spurious negative changes in health that are simply correlated with the likelihood of job loss. Many previous papers have used some version of baseline health controls rather than an individual fixed-effects approach, and this may explain some of the differences between the results in Table 2 and some prior findings. Given the evidence in Table 1 that the displaced and non-displaced differ substantially on many dimensions even prior to the job loss, the more conservative approaches using individual fixed-effects and trends are our preferred estimate.
There are two main reasons that we focus on the specifications including trends interacted with baseline health in the remainder of the paper. First, there is strong evidence that, aside from any potential effects of displacement, individuals with different baseline health (which is itself associated with differential chances of displacement) also have differential trends in a variety of specific health outcomes. To explore this, we examined the trends in several different health outcomes for non-displaced individuals with different levels of baseline mental and physical health. We focused on the never-displaced group for this exercise to eliminate any chance of confounding effects of displacement over time with pre-existing trends. Results (not shown, but available upon request) indicate that there are substantial differences in trends in the onset of several chronic conditions across individuals with different values of self-reported baseline health. For example, among individuals who report being in good or excellent health as of wave 1, there is a fairly modest increase between waves 1 and 5 in the likelihood of reporting diabetes, of approximately 9%. In contrast, those who start the survey period reporting fair or poor health show an increase over time of more than 80% in the likelihood of diabetes onset. Given co-morbidities among many chronic diseases, it is not surprising to see this correlation between initial health status and trends in other health conditions. This also emphasizes that conditioning (via inclusion of individual fixed effects) on the baseline value of a particular health outcomes may not fully capture unobserved health status that is potentially correlated with displacement.
Second, there is a mechanical issue of top-coding in some of our outcomes. Specifically, consider individuals who report being in poor or fair health at the beginning of the sample. The trend in self-reported health for such individuals must be toward better health (a negative trend in our parameterization) since it cannot get any worse than "poor." Controlling for differential trends by initial health status avoids the possibility of an omitted variable bias from having a negative correlation between starting levels of health and the trend in health, along with the correlation between poor health and displacement.
Finally, before continuing with discussion of our additional results, we note that the fixed-effects approach slightly changes the interpretation of the results for individual conditions. For example, the point estimates in Table 2 for arthritis and diabetes are substantially larger prior to inclusion of fixed effects. Such specifications without fixed effects, however, may be driven by individuals who had these conditions even prior to job loss. In the fixed-effects specification, identification comes explicitly from individuals who go from not having the condition prior to job loss to reporting the condition following job loss. Thus, our results suggest little evidence that job loss leads to new onset of chronic conditions over the next two years. This also means that our fixed-effects (with or without trends) specifications for specific conditions are mainly identified from relatively healthy individuals who are at risk of developing the condition in later years. Below, we show additional results (for outcomes other than these specific conditions) that focus on the subset of individuals with some chronic condition at the beginning of the sample. In this way, we can see whether individuals who begin the period with worse health status have systematically different responses to displacement.
Returning to our results in the bottom panel of Table 2 , we show effects of displacement on two mental health outcomes: a selfreported measure of mental health that is fair or poor, and a report of experiencing depression or anxiety. Mental health effects of displacement may play an important role in mediating the effects of job loss on physical health (see Cohen et al., 2007) and also on a number of other outcomes that have been examined in the literature including marital dissolution and children's wellbeing. Not surprisingly, we find that job loss leads to substantial increases in both of these measures of mental health. The probability of selfreporting fair or poor mental health rises by a full 40.9% after job loss, and reports of depression or anxiety rise by 22.5%.
In Table 3 , we take our preferred specification from Table 2 (column 4) and replace the single post-displacement indicator with a set of indicators representing the round prior to displacement, the round of displacement (in other words, the interview immediately following displacement), and one or more rounds after displacement. This allows us to determine whether the health effects of job loss show up before the displacement happens (which may suggest potential endogeneity) and also to distinguish the immediate effects of displacement from those that occur in the next few months The results in Table 3 show little evidence of changes in health that begin prior to displacement. The effects of job loss on selfreported health and mental health, as well as those on infectious illness do not show up until the interview immediately following displacement, and the effects on activity limitations are not significant until one or more periods after displacement. Effects on being in poor health and on reported anxiety or depression grow very slightly from the period of displacement to later rounds, but are generally similar across the two "post-displacement" periods.
Effect of job loss on health insurance and health care utilization
The fact that we find significant increases in the number of workers reporting poor or fair health and activity limitations, but no increase in specific physical conditions is somewhat surprising. Of course, the increase in anxiety and depression could lead workers to report worse health. It may also be that other conditions and minor illnesses are occurring that lead to these reports, or that the changes reflect the worsening of existing medical conditions (we examine effects for individuals with existing chronic conditions below). However, reporting a specific condition requires that an individual has been diagnosed, or at least that they have self-diagnosed, and this may depend on access to and utilization of health care, which we explore next. Previous work shows that individuals frequently mis-report specific conditions (see Baker et al., 2004) , and so self-reported summaries of health may be more reliable. It is also true that summary measures of self-reported health have been linked to mortality (Idler and Benyamini, 1997) , and so may be particularly important here, given our interest in understanding the connections between short-term health effects of displacement and mortality.
We consider the extent to which displacement alters access to health insurance and health care utilization in Table 4 . In panel A we show the effects of displacement on several measures of insurance coverage, including the probability of having any insurance at the round-specific survey date, the probability of having private or public insurance, and the probability of having any period (between interviews) uninsured. We see small reductions (of around 2 percentage points) in insurance coverage in the round just prior to job loss, 8 but much larger effects at the time of job loss and after. Focusing on the indicator for any insurance coverage, for example, coverage falls by 13 percentage points in the round of the job loss, but recovers slightly to a 9.6 percentage-point reduction in later rounds. This effect consists of a slightly larger reduction in access to private insurance (which shows a reduction of approximately 14 percentage points immediately following displacement) and a small but statistically significant increase in access to public insurance. Finally, roughly 17% of those displaced experience some period without insurance in the period of displacement and about 12% experience a spell without insurance in later rounds.
These effects are consistent with, though somewhat smaller than, previous estimates by Gruber and Madrian (1997) on the effects of job loss on insurance status. Gruber and Madrian report a reduction in the likelihood of having insurance after a job separation of approximately 20 percentage points. The fact that they include only men and consider both voluntary and involuntary changes job changes in their study may explain much of this difference. Importantly, the much larger effects at and following job loss provide additional evidence that these are direct effects of job loss, and not pre-existing characteristics of those workers who are most likely to lose jobs.
Panel B of Table 4 examines changes in health care utilization following job loss. Specifically, the outcomes we consider include having any office-based medical visits since the last survey round, any emergency room visits, or receiving any prescription medications, along with total expenditures on office visits, emergency room visits and prescription drugs. Interestingly, for these measures, there are some small but statistically significant increases in utilization (any office visit, any prescription drug coverage) in the round of the job loss. 9 The effects become negative, as expected, in the period after displacement, though they remain relatively small. Once again, it is reassuring to see no evidence of effects emerging in the period prior to the displacement.
Extensions and alternative specifications
The results in the previous section show that involuntary job displacement, defined as job loss due to job ending, plant closure, or layoff, leads to worse self-reported general health and deterioration of mental health. However, we find little evidence of effects on the incidence of specific health conditions in our full sample. In this section, we extend our analysis in several ways. First, we investigate the extent to which changes in health insurance coverage and utilization drive changes in health following displacement by limiting our estimation sample to include only workers who held employer-sponsored health insurance prior to displacement. Second, we explore whether job loss as particularly detrimental health effects for individuals with chronic conditions prior to displacement. Third, we replicate our analysis using data on older workers from the Health and Retirement Survey-a dataset that has been used in several previous studies of the health effects of job loss. Finally, we check the robustness of our results to the use of an alternative definition of displacement that identifies only job losses due to plant closure.
Round 1 insurance holders
First, we consider a subset of workers who are likely to face larger changes in insurance coverage, and examine whether this group also has larger effects on health outcomes or utilization. Specifically, we limit our analysis sample to the group of individuals who, as of round 1, are holding health insurance through their own employer ("round 1 insurance holders"). If the loss of insurance coverage drives other outcomes, such as health conditions or utilization, we would expect results for this subsample to differ from those in Tables 3 and 4 . This restriction eliminates from both our treatment and control groups those who are uninsured at round 1, as well as those who are insured, but whose coverage is through either a spouse's employer or an individual policy. A potential advantage of this approach is that it forces both treatment and control groups to be more similar in terms of observables (such as insurance status) at round 1. While fixed-effects and baseline health trends are meant to correct for potential baseline differences between treatments and controls, this sample restriction may make the sample more similar in unobservable ways as well. Of course, the disadvantage is that the effects of displacement here apply to only a subset of job losers, and that subset, given their access to employer-based insurance in round 1, may be relatively advantaged. 10 Table 5 shows the effects of displacement in the sample that conditions on having own-employer-based insurance in round 1. As expected, the effects on access to health insurance are much larger and more persistent in this sample, with a 30.5 percentage point reduction in the likelihood of having any insurance immediately following job loss and a 27.2 percentage point reduction in insurance coverage in subsequent rounds. Echoing results in Table 4 , the reduction in private insurance coverage from job loss is offset only very slightly by increased access to public insurance. There is only a 2.1 percentage point increase in the probability of having public insurance as the result of displacement one or more declining health or mental health during this period, as we do not see this pattern for individuals who were insured through their employer in round 1. 10 Summary statistics for this and other subgroups of displaced workers are presented in Appendix Table A2 .
rounds later. This likely reflects limited eligibility for public insurance (Medicaid) for most able-bodied adults under current law, something that could change substantially as the Affordable Care Act is implemented in the coming years. Consistent with the much larger reductions in insurance coverage for this subset of the sample, panel B of Table 5 shows larger reductions in health care utilization. In particular, we find a 6.6 percentage point reduction in the likelihood of visiting the doctor, a 4.2 percentage point reduction in the likelihood of any prescription drug purchase, and a 62 dollar per round decrease in average expenditures on prescription drugs. Notably, these effects do not show up until at least one round after displacement, which suggests that the round-of-displacement increases in utilization seen for the full sample in the previous table were not driven by anticipation of insurance loss, but rather by contemporaneous changes in health in the period of displacement.
Taken together, the larger effects on insurance coverage for this sub-sample, along with larger reductions in health care utilization provide a rough guide to how disruptions in insurance status from displacement might affect the probability of receiving medical care. Suppose that all of the effect of displacement on health care utilization in this sample comes as the result of reductions in insurance coverage. In particular, this assumes (contrary to our findings) that there is no direct effect of job loss on health. Then, the results in panels A and B of Table 5 suggest that loss of insurance coverage reduces office visits by approximately 24 percentage points and the use of prescription drugs by approximately 15 percentage points per round. These magnitudes are larger than the estimates in Currie and Gruber (1996) , for children, that suggest becoming Medicaid eligible increased the probability of an office visit by approximately 9 percentage points per year. Of course, if displacement also produces independent, negative effects on health (perhaps due to stress or lifestyle changes), that would tend to increase the likelihood of medical visits and so this estimate may be a lower bound of the direct reduction in utilization from loss of insurance.
In the final panel of Table 5 we show the effects of displacement on health conditions for the sub-sample of round 1 employer-based insurance holders. This sample shows slightly smaller increases in the probability of reporting fair or poor health or activity limitations than the full sample, similar effects on fair or poor mental health, anxiety and depression, and slightly larger reductions in infectious disease. As in the full sample, there is no evidence of significant changes in the incidence of the specific chronic physical conditions. This suggests that, at least in the short-run, it is not access to insurance and health care utilization that drives negative effects on reported health and mental health immediately after job loss. It may be that reduced utilization, or reductions in continuity of care over a longer period, contribute to long-term effects on mortality, but we do not see evidence of specific physical conditions emerging in the years immediately after job loss.
Individuals with chronic conditions
One group of workers that is of particular interest to health policy makers is workers who have chronic health conditions prior to displacement. In particular, spells without insurance following job loss might cause disruptions in needed and time-sensitive care for these workers, resulting in especially severe health consequences. Studying this group of workers can also provide insight into whether the general health effects of job displacement seen in previous results are related to the worsening of existing conditions (which cannot be identified in our fixed effects specification).
As shown in Table A2 , displaced workers with chronic conditions have higher baseline health insurance coverage and high utilization relative to the full sample of displaced workers. Notably, they were 59% more likely to have visited a doctor's office, and 82% more likely to have purchased prescription drugs in round 1 of the survey than the full sample of displaced workers. Expenditures on doctor visits and prescription drugs were also more than twice as high for this group as for the full sample. Not surprisingly, workers with chronic conditions also report worse general health and mental health and more activity limitations prior to displacement. We investigate the health effects of job loss for workers with chronic conditions prior to displacement in Table 6 . The sample includes workers who report arthritis, diabetes, high cholesterol, heart disease, hypertension, or cancer in the first round. Despite having higher rates of baseline insurance coverage than the full sample of displaced workers, individuals with chronic conditions are not more likely to lose their insurance following job loss. Though this appears to contradict the results from Table 4 , it is perhaps not surprising since people with chronic conditions are likely to seek insurance immediately from alternative sources such as a spouse's employer in order to maintain their level of care. Though the insurance effects are similar, the estimates in Table 6 suggest that workers with chronic conditions are giving up more when they lose their insurance, as they have large reductions in doctor visits and prescription drug utilization and expenditures. Job loss also appears to have more severe health consequences for these workers; they experience larger increases in the work and activity limitations and larger increases in the incidence of depression and anxiety.
Health and retirement survey
To confirm our findings on the relationship between job loss and health conditions, we next perform a supplemental analysis using data from the Health and Retirement Study (HRS) from 1996 through 2010. We note that the HRS is not ideal for this study given the older age range of that sample and our interest in speaking to the phenomenon of long-term mortality effects of job loss. As discussed above, Sullivan and Von Wachter (2009) find much smaller effects on mortality for those over age 50 at the time of job loss. Nonetheless, because several previous studies have used the HRS and some have found effects on specific physical conditions, we replicate the results for physical conditions in Table 2 using the HRS. In doing so, we have attempted to keep our sample selection and analysis file construction as similar as possible to our main approach with the MEPS data. These results, along with additional details of the HRS analysis are included in Appendix A2.
Briefly, when using the HRS, we continue to find little evidence that job loss increases the incidence of self-reported chronic conditions. Importantly, we also find substantial differences in point estimates depending on the specification used. When we use a measure of overall health at baseline to control for pre-existing differences in health between displaced and not displaced workers, many of the point estimates are larger, consistent with our findings based on MEPS data. Also consistent with our findings in Table 2 , we find little evidence of increased likelihood of chronic physical conditions that might lay the groundwork for eventual increases in mortality. One exception to this pattern is that we do find, in a specification using HRS data identical to our preferred one from Table 2 a statistically significant increase in reports of hypertension. This seems to reflect the longer-time period over which we can follow individuals in the HRS. The largest effects of displacement on hypertension come in the HRS data from the period more than five years after job loss. Our focus here is on the shorter-term effects of job loss, but this does suggest a role for more gradual health changes as well.
Restricted definition of job displacement
As a final alternative specification, we estimate models that add an interaction between the displacement variable and the reason for displacement (firm closing versus layoffs or job endings). This could be important in light of concerns that layoffs may disproportionately affect workers with low productivity, possibly linked to poor health. Thus, firm closings may provide a more exogenous employment shock than the full set of displacements. If this concern is important, we might expect to see smaller effects of displacement on health-related outcomes among those losing jobs in business closings. At the same time, displacements due to business closings may capture workers who lose jobs in particular industries or in particularly difficult local economic environments so are not perfectly comparable to the broader set of displacements.
Results from specifications in which job displacement is interacted with the reason for displacement are shown in Table 7 . In short, we see evidence of smaller effects on insurance coverage and utilization after job loss from business closure, but few notable differences in the health coefficients. Thus, it does not appear that that laid off workers (for whom there is a greater possibility of negative, health related selection for layoff) drive the significant negative health effects we report here.
Conclusion
In this paper, we use data from the Medical Expenditure Panel Survey to examine the short-term effects of job displacement on health outcomes, and to examine the role of health insurance shocks and changes medical care utilization in mediating these effects. By combining 16 panels of MEPS data, we generate a sample that includes almost 10,000 individuals that were involuntarily displaced from their main jobs between 1996 and 2012-a much larger sample than other non-administrative datasets that have been used previously in the literature.
Using an empirical specification that includes both individual fixed effects and baseline health interacted with a linear time trend to account for unobservable individual characteristics that may be correlated with both health and the probability of job loss, we find that job displacement is associated with significant declines in selfrated physical and mental health, increases in activity limitations, and increased reports of anxiety or depression. There is no evidence of increases in specific chronic physical conditions including diabetes, arthritis, high cholesterol, heart disease, or hypertension. Focusing on a restricted sample that includes only individuals that held insurance through their employer in round 1, we find that these individuals are more likely to lose their insurance as a result of job loss (35.2% of the restricted sample experience a spell without insurance after job loss compared with 17% of the full sample), and to reduce their health care utilization (round-1 insurance holders experience a 5.3% decrease in the probability of a doctor's visit after displacement). However, we do not find larger health effects for the restricted sample of round 1 holders, which suggests that any short-term negative health effects for the full sample are not driven by reductions in medical care in the short-term.
The lack of immediate increases in physical health problems among those likely to lose insurance after job loss does not rule out the possibility that these reductions in insurance and utilization of health care over a longer time frame could have negative consequences for the longer-term health of affected workers. Previous work, for example, has shown that access to Medicaid and Medicare lowers health care utilization and mortality among children and the elderly (Currie and Gruber, 1996; Card et al., 2008 Card et al., , 2009 . For displaced workers, however, only a minority faces a prolonged period without access to healthcare. The fact that we do see substantial reductions in health care utilization among the subset of displaced workers most likely to lose health insurance suggests that access to insurance, or perhaps continuity of care, could play an important role in generating long-term effects on mortality. Given the changes in coverage in the U.S. likely to come about as the Affordable Care Act is implemented, this suggests that an important area for study is the relationship between insurance status and utilization in the aftermath of job loss.
This brings us to our second main finding. Perhaps the most robust effects of job loss found here involve effects on mental health. A large literature establishes a strong association between stress and mortality, though a causal link from stress to long-term mortality has not been established (see, for example, Russ et al., 2012 and citations therein) . This is also consistent with arguments made by Sullivan and Von Wachter (2009) who document a relationship between the extent of post-displacement income volatility (which may indicate prolonged uncertainty and stress) and mortality effects. While we do not see short-term increases in physical conditions that may be influenced by stress (such as diabetes or arthritis), prolonged mental health effects could lead to longerterm deterioration in physical health.
Job loss in the U.S. brings with it long-lasting reductions in earnings power, highly variable earnings, and a host of related effects on the health and well-being of individuals and their families. While the causal nature of this association has been well-established in the literature focusing on earnings effects of job loss, prior work on job loss and health outcomes has often lacked the longitudinal data and methods to establish causality. By controlling for individual fixed effects and health related trends, we show that job loss also results in decreased self-reported health, small increases in some chronic physical conditions, and marked declines in mental health. Future work should further explore the long-term effects of the stress of job loss on mental and physical health of workers, following up on the short-term indications found here that this is likely to be an important part of the relationship between job loss and long-term health. Notes: The data are from waves 1 through 10 (1992 through 2010) of the health and retirement survey and include individuals aged 46 and above who were employed at the time of the wave 1 survey. Variation in sample sizes across outcomes reflects item non-response, and the fact that mental health questions were not included in wave 1. Standard errors (in parentheses) are clustered at the individual level. *p < .1, **p < .05, ***p < .01. Estimates are weighted using HRS respondent-level sampling weights. so, we have attempted to keep our sample selection and analysis file construction as similar as possible to our main approach with the MEPS data. We use waves 1 through 10 of the HRS, spanning reports taken between 1992 and 2010. Because data on individual's history of job losses (going back prior to the previous wave) is asked only in wave 1, we utilize only individuals who were in the initial cohorts of the HRS. This gives us a sample of approximately 77,000 person years, with roughly 2600 workers who experienced a displacement sometime between 1993 and 2010. Importantly, the average age at displacement in the HRS sample is approximately 61 years. Results of both an OLS regression with controls for a baseline (initial wave) health measure and our specification including fixedeffects and a trend interacted with baseline health, are shown in Appendix Table A3 . The first column of that table also shows means for the dependent variables in the initial wave, and highlights the dramatic changes in health conditions between the MEPS and HRS samples, likely to be explained by the age differences between the two samples. For example, roughly 28% of the HRS sample report having arthritis, compared to just 8% in the MEPS data.
We view these results as quite consistent with our main findings in Table 2 . Specifically, there is evidence here of the importance of including individual fixed-effects and trends, as several of the point estimates are reduced substantially from the OLS specification in column 2 to our preferred estimates in column 3. At a minimum, this suggests caution in assuming that a baseline health control is equivalent to longitudinal methods that control for initial levels of the specific condition for which displacement effects are being estimated (Table A1 ).
